Histone methyltransferases in Aspergillus nidulans: evidence for a novel enzyme with a unique substrate specificity.
We have studied enzymes involved in histone arginine methylation in the filamentous fungus Aspergillus nidulans. Three distinct protein arginine methyltransferases (PRMTs) could be identified, which all exhibit intrinsic histone methyltransferase activity when expressed as glutathione S-transferase (GST) fusion proteins. Two of these proteins, termed RmtA (arginine methyltransferase A) and RmtC, reveal significant sequence homology to the well-characterized human proteins PRMT1 and PRMT5, respectively. Native as well as recombinant RmtA is specific for histone H4 with arginine 3 as the methylation site. Furthermore, methylation of histone H4 by recombinant RmtA affects the acetylation by p300/CBP, supporting an interrelation of histone methylation and acetylation in transcriptional regulation. The second methyltransferase, named RmtB, is only distantly related to human/rat PRMT3 and must be considered as a member of a separate group within the PRMT family. The 61 kDa protein, expressed as a GST fusion protein, exhibits a unique substrate specificity in catalyzing the methylation of histones H4, H3, and H2A. Unlike human PRMT3, the Aspergillus enzyme lacks a Zn-finger domain in the amino-terminal part indicating functional differences of RmtB. Furthermore, phylogenetic analysis indicated that RmtB together with other fungal homologues is a member of a separate group within the PRMT proteins. The existence of in vivo arginine methylation on histones as demonstrated by site-specific antibodies and the high level and specificity of PRMTs for individual core histones in A. nidulans suggests an important role of these enzymes for chromatin modulating activities.